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doi:10.1016/j.ejvs.2010.03.028Abstract Objectives: To assess the quality of life (QoL) of peripheral arterial disease (PAD)
patients who have undergone either percutaneous transluminal angioplasty (PTA) only and/
or one or more surgical revascularizations.
Design: A postal questionnaire study in which a case-control methodology was applied.
Materials and methods: 131 patients with PTAs (mean age 70.7, SD 10.4 yrs; range 39e89, 58%
men) and 100 with surgical revascularizations (mean age 67.8, SD 10.4 yrs; range 43e91, 62%
men), in 1998e2003, and their age- and gender-matched controls were studied. The mean
time since the last revascularization for PTA was 2.7, SD 1.3 yrs and for operated patients
3.5, SD 1.8 yrs. Ankleebrachial pressure index (ABI) and Mini-Mental-State Examination (MMSE)
score were obtained from 70% of the patients.
QoL was assessed using 15D Health-related QoL instrument, Rand-36 Physical Functioning
subscale, 6-item Brief Social Support Questionnaire, Geriatric Depression Scale (GDS),
Self-reported Life Satisfaction (LS) score, and one ‘perceived state of health’ question.of Clinical Medicine, Department of Public Health, University of Turku, FI-20014 Turku, Finland. Tel.:
9.
fi (L. Remes).
ty for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
Peripheral Arterial Disease and Quality of Life 619Results: Patients after endovascular and/or surgical revascularization (most with ABIs
0.5e0.89 and without cognitive impairment), had similarly lower QoL, GDS and LS indicated
more depression than their controls.
Conclusion: Poor QoL and depression should be thoroughly considered, alongside proper
follow-up and ABI-measurements.
ª 2010 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Figure 1 Flow chart for peripheral arterial disease (PAD)
patients in 1998e2003 in the city of Turku, Finland.Introduction
Despite the fact that there is a high prevalence of periph-
eral arterial disease (PAD) and it can have grave conse-
quences including amputations, cardiovascular events and
death, it is severely underdiagnosed and undertreated.
Many elderly PAD patients have reduced physical condition
and ambulatory capacity. Some of them belong to a group
of fragile elderly, who can no longer maintain their
balance, and stress their heart when walking even short
distances with or without a walking aid.1
The dominant conceptualization characterizes quality of
life (QoL) as a multidimensional construct encompassing
physical, psychological and social functioning dimensions
which are subjectively evaluated.2 QoL is also defined as
the degree to which persons perceive themselves able to
function physically, emotionally, and socially. In a general
sense, QoL is that which makes life worth living.3 QoL
measures are increasingly included in clinical trials to
demonstrate intervention-related changes over time. For
example, if two prosthetic interventions result in similar
functional benefits, a more favorable QoL impact for one
intervention could influence the prescription recommen-
dation.4 By taking QoL into consideration a more holistic
view in patient care is possible than would otherwise be the
case.
In this study, the overall situation and the disease-
specific challenges have been carefully identified by means
of several generic measures, and by using triangulation
navigated towards the QoL of the PAD patients and their
healthy (as far as is known non-PAD) age- and gender-
matched controls.
The aim of the study was to describe and analyze the
multidimensional QoL of PAD patients who had undergone
either one or several percutaneous transluminal angio-
plasties (PTAs) and/or surgical revascularizations.
Patients and Methods
Study design
This is a cross sectional questionnaire study, where a case-
control methodology in comparisons between PAD patients
and controls was applied.
PAD patients
Patients who had undergone PTAs (NZ 352) and/or surgical
revascularizations (N Z 236) were taken from the Finnish
national hospital discharge register (HILMO). Allrevascularizations were carried out in the Turku University
hospital. Indications for them were as follows: 1) walking
distance before claudication symptoms occurred 300 m,
and/or 2) in the la Fontaine classification all patients were
at least in class II (e.g. intermittent claudication, daily rest
pain, focal tissue necrosis).5 In total, 519 Turku citizens had
undergone one or more PTAs (codes PE1AT and/or PE1BT
according to Nordic Center for Classifications in Health
Care6) and/or had undergone surgical revascularizations at
the inguinal, suprapopliteal, or infrapopliteal levels in
1998e2003. One hundred and thirty-one PTA patients and
a hundred operated patients returned a written consent
and a completed questionnaire (Fig. 1). The mean time
620 L. Remes et al.between the last revascularization and the questionnaire
response was 2.7 yrs, SD 1.3 yrs (range 0.6e5.4 yrs) for the
PTA patients, and 3.5 yrs, SD 1.8 yrs (range 0.3e6.4 yrs) for
the surgical revascularization patients.
Drop-outs
There were 288 drop-outs from the study:
1) Ninety-eight patients did not respond in 2004.
2) Forty were alive during the data collection in 2004, but
had had a major LEA (17 PTA patients and 23 surgical
revascularization patients).
3) One hundred and fifty (150/519, 29%) patients had died
before the data collection in 2004; i.e. 80 PTA patients
[of whom 28 (35%) had a major LEA before their death]
and 70 surgical revascularization patients [of whom 24
(34%) had major LEAs] (Fig. 1).The control group
PAD patients with revascularizations were compared with
their age- and gender-matched controls from the same
community. For each participating patient one age- and
gender-matched control was recruited by means of a postal
inquiry, as follows: six age- and gender-matched controls
were chosen at random from Turku citizens using the
Population Register Center of Finland. Inquiries inviting
participation were initially sent to the first two names out
of the six candidates, and then if an answer was not
obtained within two to three weeks the next two on the list
were contacted. The age of the control was within 1 yr of
the PAD patient’s age. By means of the above procedure,
231 controls returned a written consent and the completed
questionnaire by mail.
The Joint Ethics Committee of Turku University and the
Hospital District of Southwest Finland approved the study
design.
Assessment
The questionnaire consisted of the background data and
the QoL and status of health measures.
Background data consisted of basic demographics,
including smoking habits, alcohol consumption, present
medical diagnoses, cardiac symptoms and current medi-
cation. Body mass index (BMI) was calculated (self-reported
current weight in kilograms divided by self-reported
square of height in meters). Both the Weighted Index
of Comorbidity (Charlson Index) and the age-related risk
were calculated according to the model described by
Charlson.7,8
Male gender was over represented in the patients, as is
common among PAD patients. Age- and gender-matched
controls were more commonly non-smokers and/or married
or living with a companion than the patients. Patients had
less vocational education and lower BMI than their controls.
PAD patients more commonly had cardiac symptoms, more
self-reported diseases; and both their Weighted Index of
Comorbidity/Charlson Index and the Charlson CombinedComorbidity Index were higher, when compared with their
controls (Table 1 in Supplementary material).
Patients, who had undergone reconstruction operations
were younger than PTA patients, had more commonly
vocational education, and used sedatives more frequently
(Table 2 in Supplementary material).
Medicines were coded according to the Anatomical
Therapeutic Chemical Classification system (ATC).9 PAD
patients used serum lipid-reducing agents, beta blocking
agents, agents acting on the renineangiotensin system, and
antiplatelet drugs (aspirin, clopidogrel, dipyridamol), and
psychopharmaceuticals more commonly than their controls
(Table 1 in Supplementary material).
Quality of life and status of health measures
QoL and status of health measures are described in more
detail in Supplementary material. We used the 15D Health-
related QoL scale (15D HRQoL),10 which is a Finnish generic
HRQoL scale, the 6-item Brief Social Support Questionnaire
(SSQ6N)11 to assess perceived social support, Rand-36 Phys-
ical Functioning subscale (Rand-36 PF)12,13 as a physical/
mobility screening scale, Geriatric Depression Scale (GDS)14
to find out depressive symptoms, and the Life Satisfaction
(LS) score.15,16 The ‘perceived state of health’ was obtained
by askingwhether participants felt their state of health to be
‘good’, ‘quite good’, ‘fair’, ‘rather poor’ and ‘poor’. A high
number of patients (99% in 15DHRQoL, 97% in SSQ6N, 95e99%
in the 10 items of Rand-36 PF, 99% in GDS, 100% in LS, and 99%
in the ‘perceived state of health’ question of the case-
control pairs or stratums) were analyzed.
One hundred and sixty-five patients responded positively
to the invitation to come for ankleebrachial pressure index
(ABI) and Mini-Mental-State Examination (MMSE)17 tests.
Those 165 patients were interviewed; their medication
(also from their computerized medical records) and their
questionnaire responses were checked together with the
first author. Close relatives of some elderly patients and
controls contacted the first author and explained that they
would help their parent to complete the questionnaire. This
was permitted. In all other cases the results given by the
respondents were considered to be trust-worthy.
ABI
In order to evaluate the severity of PAD a trained research
nurse measured the resting ABI by Doppler of the 165 PAD
patients willing to be tested. Both PTA and surgical revas-
cularization patients had low ABIs (0.5e0.89 in 96/165,
58%) (Table 2 in Supplementary material).
MMSE
A trained research assistant, a medical student per-
formed MMSEs on 172/231 (74%) patients (7 of whom had
their MMSE monitored during an interview made for
diabetic home-care patients). MMSE sum scores of 24e30
were considered indicative of no cognitive impairment,
18e23 of mild and 0e17 of severe cognitive impair-
ment.18 According to MMSEs, most had no cognitive
impairment.
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The differences in categorical variables between PAD
patients and their age- and gender-matched controls were
analyzed with logistic regression using generalized esti-
mating equations to account for matching. Binary logistic
models were revealed for dichotomic dependent variables
and cumulative logistic models for ordinal dependent
variables. The results of logistic regression were quantified
by calculating odds ratios (OR) and cumulative odds ratios
(COR) with their 95% confidence interval (CI). Continuous
background variables between PAD patients and their
controls were compared using paired t-test. The 15
dimensions HRQoL were compared between PAD patients
and their controls using Wilcoxon Signed Rank test.
Chi-square or Fisher’s exact test was used to compare
categorical background data between endovascular and
surgical revascularization patients. Continuous background
variables between these patients were compared using
two-sample t-test.
Explanatory variables (both background variables and
the QoL scale values) for ‘perceived state of health’ were
separately analyzed for the PAD patients and the control
group by the cumulative logistic regression model. p-Values
less than 0.05 were considered statistically significant.
Statistical analyses were carried out with SAS/STAT
software, Version 9.1.3 SP3, SAS System for Windows
(SAS Institute Inc., Cary, NC, USA).
Results
In general PAD patients who had undergone revasculariza-
tions showed lower QoL than their age- and gender-
matched controls. There were no significant differences
between the QoL of those who had undergone endovascularFigure 2 15D HRQoL profile for the PAD patients and their age
vascular procedures -- controls. NS Z not significant, 0.01  p <and/or surgical revascularization. Thus, both groups were
discussed together.
The whole generic QoL scale of 15D HRQoL showed lower
QoL in all its 15 dimensions (Fig. 2).
Further, these patients had poor physical functioning
according to RAND-36 PF. Less than one half could walk
100 m without difficulty, and only a quarter could manage
500 m without difficulty (Table 1).
Patients got more support from a close person outside of
the family such as a home nurse or other caring profes-
sional. On the other hand, they more commonly perceived
that they did not get support from anyone. In comparison,
the controls received more support from their spouse or
companion than the patients (Table 1).
Patients showed more depressive symptoms than their
controls, and according to LS scores they were more
dissatisfied than their controls (Table 1).
‘Perceived state of health’
The controls perceived their state of health as ‘good’ more
frequently than patients (Table 1). Being overweight was
associated with lower ‘perceived state of health’ among
patients (and their controls; data not shown) in the multi-
variate analysis. Use of sedatives was associated with lower
‘perceived state of health’ among the patients (Table 2).
There was clear co-linearity between all QoL measures.
Low 15D HRQoL, Rand-36 PF, and high GDS, and LS pre-
dicted a low ‘perceived state of health’ in both the patient
and the control groups (p < 0.001, data not shown). Simi-
larly the inability to walk was associated with poor
‘perceived state of health’ amongst patients (p < 0.001).
The same association tended to be similar among the
controls (p Z 0.047). Those patients who felt they were
given more social support were associated with having- and gender-matched controls. -:- PAD patients after endo-
0.05*, 0.001  p < 0.01**, p < 0.001***.
Table 1 Distributions in different quality of life (QoL) scales with PAD patients and their age- and gender-matched controls.
QoL variables PAD patients N Z 231 Controls N Z 231 p-Valuea,d CORb,d (95% CIc,d)
n (%) n (%)
Social support from; n Z 224
Spouse or a companionf 115 (51) 161 (72) <0.001 0.41e (0.29e0.59)
Other near relativesf 138 (62) 121 (54) 0.100 1.37e (0.94e1.98)
A close friendf 80 (36) 88 (39) 0.450 0.86e (0.58e1.27)
A close workmatef 9 (4) 13 (6) 0.373 0.68e (0.29e1.59)
A close neighbourf 22 (10) 22 (10) 1.000 1.00e (0.53e1.90)
Another close personf 37 (17) 16 (7) 0.003 2.57e (1.39e4.75)
‘No one’g 43 (19) 20 (9) 0.002 2.42e (1.38e4.27)
Rand-36 PFh
Ability to walk
Walking about 2000 m; n Z 220
No limitations 21 (10) 123 (56)
Some limitations 64 (29) 58 (26)
A lot of limitations 135 (61) 39 (18) <0.001 6.39 (4.43e9.21)
Walking about 500 m; n Z 222
No limitations 63 (28) 160 (72)
Some limitations 73 (33) 41 (18)
A lot of limitations 86 (39) 21 (10) <0.001 5.70 (3.78e8.60)
Walking about 100 m; n Z 225
No limitations 106 (47) 187 (83)
Some limitations 74 (33) 31 (14)
A lot of limitations 45 (20) 7 (3) <0.001 3.31 (2.14e5.12)
GDSi; n Z 219
4.9 103 (47) 171 (78)
5.0e9.9 65 (30) 39 (18)
10.0 51 (23) 9 (15) <0.001 4.31 (2.88e6.44)
LSj; n Z 231
4e6 17 (7) 71 (31)
7e11 119 (52) 131 (57)
12e20 95 (41) 29 (12) <0.001 5.14 (3.46e7.63)
Perceived state of health; n Z 229
Good (1e2) 50 (22) 146 (64)
Moderate (3) 109 (48) 70 (30)
Poor (4e5) 70 (30) 13 (6) <0.001 6.52 (4.48e9.51)
a <0.05 is considered significant.
b Cumulative odds ratio, >1 means worse quality of life in PAD patients compared to controls.
c Confidence interval.
d Logistic regression using generalized estimating equations to account for age- and gender matching.
e Odds ratio.
f Getting social support in at least one of the six items of the 6-item Social Support Questionnaire.11
g Lacking social support in at least one of the six items of the 6-item Social Support Questionnaire.
h Rand-36 Physical Functioning subscale; Q 3e12.12
i Geriatric Depression Scale, range: 0e15; a lower value means better QoL.14
j Life Satisfaction score, range 4e20; the lower value means better QoL.15
622 L. Remes et al.a better ‘perceived state of health’ compared to those
individuals who did not feel they were given support. The
latter association did not exist among the controls (Table 3
in Supplementary material).
Discussion
Both after endovascular and/or surgical revascularization
PAD patients had a similarly lower quality of life than theirage- and gender-matched controls. The PAD patients had
more depressive symptoms than their controls.
Patients and setting
The strength of our study is that the original patient pop-
ulation covered all PAD patients with revascularizations
during the given period and from the specified district. The
case-control study design ensured the QoL outcome was
Table 2 Explanatory variables for poor ‘perceived state
of health’ of the PAD patients.
Variables Multivariate (N Z 209)
CORa (95% CIb) p-Valuec
Marital status 0.84 (0.45e1.56) 0.584
Weight 1.02 (1.00e1.04) 0.040
Vocational education
College or university 1
Vocational school or
learning at work
1.49 (0.61e3.64) 0.381
No vocational education 2.28 (0.93e5.55) 0.071
Alcohol consumption
No/Light 1
Average 1.21 (0.64e2.28) 0.556
Heavy 1.16 (0.27e4.93) 0.845
Number of self-reported
diagnosesd
1.85 (0.77e4.44) 0.167
Medicatione
Psychopharmaceuticals
Psycholeptics, N05 0.59 (0.20e1.69) 0.321
Sedatives, N05C 5.55 (1.70e18.04) 0.004
Psychoanaleptics, N06 2.53 (0.93e6.87) 0.070
Beta blocking agents, C07 1.76 (0.96e3.25) 0.070
SSQ6Nf 0.54 (0.36e0.79) 0.002
Walking about 100 m
No limitations 1
Some limitations 4.65 (2.33e9.26) <0.001
A lot of limitations 8.20 (3.40e19.77) <0.001
a Cumulative odds ratio, >1 means worse ‘perceived state of
health’.
b Confidence interval.
c <0.05 is considered as significant.
d Values were logarithmically transformed for statistical
analysis.
e No medication is a reference group.
f Absolute number score of the 6-item Social Support Ques-
tionnaire range: 0e3611; values were square root transformed
for statistical analysis.
Peripheral Arterial Disease and Quality of Life 623comparable between cases and their controls, who shared
the same age, community and historical period of life.
The study patients covered 80% of the survivors. The
results may only be generalized to survival cohorts among
PAD patients after revascularizations.19 Since the follow-up
time varied 0.3e6.4 yrs from the time of intervention, the
fact that recurrence of symptoms may occur at different
time points, might also have affected the QoL.
Depression
GDS indicated depressive symptoms among patients. Unlike
their controls they also used more psychopharmaceuticals.
There might have been clinical signs of depression, but
proper evaluation of this disease has evidently not been
carried out for all who needed it. Clinical depression, as it
is, should be diagnosed in two stages: an effective approach
could be that doctors would routinely use screening scales,
such as those with well-defined cut-off points, which GPs orpsychiatrists could use to make a proper clinical evaluation
of the depression of patients. Depressed PAD patients have
been found to have a worse outcome in their revascularized
leg.20 Moreover, many patients continued smoking irre-
spective of their life threatening disease, and by smoking
they might have masked depressive symptoms from
themselves.21e23
‘Type-D personality’ defined as having a tendency to
experience negative emotions and being socially inhibi-
ted,24 predicts PAD patients’ poor physical health and
decreased level of independence. It also predicts depres-
sive symptoms in patients with PAD above and beyond the
ankleebrachial index. Additionally Aquarius et al. found it
also predicting poor overall QoL, controlled for age,
gender, PAD severity, and cardiovascular risk factors. In our
results, GDS and LS scores showed similar trends. The
ability to feel that one was getting support was important
for the PAD patients. When under stressful situations,
however, many of them did not feel that this support was
given. Because of this, it is important to account for
personality when evaluating patient-based outcomes in the
context of PAD.
Health promotion in community
We recommend comprehensive geriatric assessments to be
carried outmultidisciplinarilywith themost responsibility on
GPs or geriatricians, or even on specialists in physical
medicine and rehabilitation. These assessments should be
used as a framework for the PAD patient ‘care chain’. Vali-
dated questionnaires, e.g. Rand-36 Physical Functioning
subscale could be used to measure physical functioning; and
because depressive symptoms were so common among the
PAD patients in this study, it is suggested that e.g. GDS could
also be used in the same way. A cognitive assessment should
also be made, when needed. The series of questions should
be sent to patients before their appointment, and then
added into the computerized medical record for the doctor
to access during the consultation. Well-known validated
scales would bring a good addition to patients’ personal
assessment of their physical and psychological state of
health. We emphasize that the PAD patient ‘care chain’
between health centers and vascular clinics, and vice versa,
should be better organized than is presently the case.
Planning of rehabilitation
In order to make invasive surgical revascularizations or PTA
procedures more effective, it is necessary to concentrate
on these patients’ rehabilitation and exercise pro-
grams.25e27 Rehabilitation planning necessitates that
a proper comprehensive assessment is carried out for the
patient. In doing so, depression must be taken into
account, not only by medicating for it, but also by intro-
ducing fresh, innovative and active sports programs to give
both mental and social peer support. The poor results in
mobility and all physical functioning call for exercise
rehabilitation planned specifically for PAD patients.
As far as the health service system is concerned, treating
PAD in time requires PAD awareness amongst both
health care professionals and the general population. PAD
624 L. Remes et al.awareness is e.g. more monitoring of ankleebrachial pres-
sure index, particularly among diabetics, those who smoke,
and the over 70s than is being done at present, in order to
detect PAD patients early enough.28 We suggest that
ABI-measurements should be organized in health centers in
the same way as ECG to be taken just for a check-up. When
we treat PAD patients, we do not only care about their
medication, but also ask the patients about their smoking
habits. If they do smoke, instruction to help them quit
smoking should also be given.29 Ascertaining whether
patients move daily, and instructing them to join commu-
nity organized exercise groups is also vital.
Conclusion
Poor QoL and depression should be recognized and thor-
oughly considered within other positive PAD awareness
procedures; i.e. proper follow-up, ankleebrachial index
measurements, and an organized exercise schedule.
Furthermore, a more positive attitude towards the whole
illness of PAD should be implemented.30
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